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             Preface

         

         I frequently give lectures to lay audiences on some topic or other within the spectrum of food and health and I have found that there should be as long for questions as there is for the formal presentations. Quite simply, there is a hunger with lay audiences to discuss the science and indeed the controversies of food and health. Always within such a group will be one or two people with strong ideas on some issue, be it the best way to slim, the vital role of farmers’ markets for our future health, or fast food as the cause of obesity. Debates with such individuals are fun and valuable and hopefully all can learn from the process. There is, however, a majority of people who simply want to learn, who are happy, most times, to be surprised by some of the things they hear, who are happy to be reassured with regard to concerns they hold and who want to go home more confident in their knowledge of food and health. They rarely get a chance to directly access someone who has spent a lifetime successfully competing at the highest international level of research in this area. Mostly, they are bombarded by media darlings who, having analysed a major problem in food and health, have the solution (the food optimists), and equally by those who have also analysed some aspect of food and health and predict dire personal or social consequence (the food pessimists). It is for that majority of the population who want to learn about food and health for which this book has been written. I don’t expect absolute acceptance of everything I write about. As a scientist I thrive on doubt and uncertainty. But if as a result of reading this book a new dimension on some controversy is identified, whether accepted or otherwise, then I will have succeeded.

         I set out to write this book to help non-experts gain an understanding of the complexities and challenges of some areas of great public interest in the field of food and health. Unlike the vast majority of popular books in this field, I do not promise beauty, longevity and health from this or that diet, nor do I set to provide an overarching analysis and opinions on our food supply and a path forward out of some perceived dire future. I have selected a number of areas which dominate the public’s interest in this field, and I have endeavoured to provide an honest scientific analysis of each. As I mention several times throughout this xbook, there are many with a pre-existing opinion on some topic of food and health, which will remain so no matter what series of contrary scientific arguments are put forward. They are not really my intended audience. This is book for non-experts who want to gain a deeper understanding of the science of food and health and I don’t expect such individuals to finish reading this book and agree with everything I have written. But I do hope to open minds, to surprise and even to shock some readers. After all, ‘Challenging controversies in food and health’ is the subtitle of the book.
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            CHAPTER ONE

            With Regard to Food

         

         According to the great press baron Lord Northcliffe, there are four things which dominate the media: crime, love, money and food.1 We would all like to live without crime and, whereas love and money are what makes the world go around, we can survive long periods without them. Not so for food. Food is central to our daily life. It is not just a question of fuel for life, although it is that as well. It is a deeply important part of our culture and also a very personal issue. Our relationship with our food supply is directly related to wealth. Those who struggle to find enough food to eat care little about any attribute other than its ability to sustain survival. At the opposite end of the spectrum where wealth abounds, we can get fussy about food. We can foster our own individual taste and preferences. We can opt to be adventurous in our taste or to be conservative. Most people have a general interest in food which is heightened at social events involving a shared meal and of course periodically heightened by news of great promise of some wonder diet or great gloom at some dire consequence in the event of eating this or that for whatever reasons. Some become passionate about all aspects of food or just one single aspect of food and that passion leads to widespread media coverage. It may be about chemicals in our food, about genetically modified foods, about genetics and nutrition or obesity or the use of minerals and vitamins to stave off illness. It may be about food miles and the effect of food production on the environment and global warming or about organic food or world hunger. All of these hot topics and more will be encountered in the course of this book. In order to put these issues and controversies into perspective, it is worth reflecting on our relationship with the human food chain. We need not go back too far: to our grannies’ time will be sufficient. Recently, a bestselling book on food and health, In Defense of Food by Michael Pollan, has recommended that we should never eat anything our granny didn’t eat.2 Twenty-five years ago, I wrote a book on nutrition and 2health for the layperson and in it I quoted the English novelist George Orwell from his novel, The Road to Wigan Pier, published more than 70 years ago:

         
            In the highly mechanised countries, thanks to canned food, cold storage, synthetic flavours, etc., the palate is a dead organ … Look at the factory, foil wrapped cheese and ‘blended’ butter in any grocers …Wherever you look, you will see some slick machine-made article triumph over the old-fashioned article that still tastes of something other than sawdust.3

         

         I would estimate that Michael Pollan’s grandmother would have been around at the time George Orwell wrote the above and who would also have hankered after his granny’s diet. As we go back in time across generations, we move away from today’s highly regulated food supply to bygone eras of food shortage, more erratic food security, widespread food adulteration, utterly unregulated food control and a diet that was based on a narrow range of foods so that nutritional deficiencies were very common, contributing to poor post-natal survival and poor growth. If Pollan’s and Orwell’s grannies had great diets, then they were very privileged and not in any way representative of the great unwashed. We will see that the great unwashed of the British working class were so undernourished that two thirds of the recruits to the British army to fight the Boer War in South Africa were rejected.4 The advent of the First World War, the inter-war great depression and the food shortages and rationing of the Second World War meant that food was precious. It was plain, restricted and highly valued. After the Second World War, all of that began to change.

         Two major developments then occurred which would shape the area of food and health right up to the present day. The first was a huge investment in agricultural research, which would transform the mechanisation of agriculture, transform the breeding of crops and animals and transform their husbandry to achieve efficiencies beyond all expectations. Agriculture consolidated into ever more efficient units. New and sophisticated concepts of food science, food engineering and processing methods were introduced and the mass marketing of branded foods took off. Food was plentiful and food was cheap and, boy, were we going to enjoy every bit of it. Paul Roberts, in his book The End of Food, highlights the scale of improved husbandry efficiency.5 New breeds of poultry were developed which, compared to the original, reached maturity in 40 days as opposed to 70 days. These chickens needed only 1.9 lb of feed compared to the 2.5 lb originally needed. US agriculture output grew 1.7 fold from 1948 to 2004 while the cost of inputs remained constant. This was due to rising 3efficiencies in all inputs, but especially in labour saving mechanisation. New developments in processing technology meant that new products were now a feature of the food chain. Similar efficiencies were seen right across the food chain, heralding an era of cheap and abundant food. The increase in the number of women in the workforce provided a new market for labour-saving devices in the kitchen and, with that, food products to match them. This was the era of the ‘TV dinner’.

         The second major development was the beginning of the science of human nutrition as we know it today. Of course this branch of science was alive and well then, but it was still rooted in the identification of essential nutrients from amino acids to vitamins and to establishing the human requirement for nutrients. The hunger of the first part of the twentieth century was still deep in the psyche of the field of human nutrition. But in the 1950s, a very famous study was conducted called the ‘Seven countries study’.6 It studied the diets of different provinces in the US, Japan, Yugoslavia, the Netherlands, Greece, Italy and Finland, with a special emphasis on the level and type of fats in the diet. The researchers also measured blood cholesterol levels. They noted that as the level of saturated fats in the diet increased, the level of blood cholesterol also increased. They then compared blood cholesterol levels against national rates of coronary heart disease and noted that if average cholesterol levels in blood were high, so too were rates of heart disease. Thus was nutritional epidemiology born. Soon after, a number of nutrition intervention experiments were carried out in humans to study the effects of different levels and types of fats (saturates, monounsaturates and polyunsaturates) on blood cholesterol and the results showed that it was possible to accurately predict the influence of different mixes of dietary fat on blood cholesterol in humans.7 This was followed by large multi-centre intervention studies showing that the alteration of diet could actually reduce the rate of heart disease and the era of ‘healthy eating’ began.8 The dairy, beef and egg industries adopted a strongly defensive stance. Healthy eating hit the political agenda in 1977 with the publication of the first ever set of population dietary guidelines designed to move us to a healthier diet and thus to reduce the burden of chronic diseases such as heart disease and cancer.9 We then entered an era of caring about what we ate. Foods were now marketed for their nutritional content. We saw the arrival of nutritional labelling of foods, the era of functional foods with endless claims and, most notably in Europe, we began to like ‘good bacteria’ in our foods. And all the time the elephant in the room, obesity, was getting bigger and bigger. It was spreading to every corner of the globe to sit side by side with malnutrition in the old-fashioned sense, the 4malnutrition from a lack of adequate food. And obesity was now driving food policy and the finger was turned at the corporate food sector that were surely to blame for putting their profits before our well being, spending fortunes on advertising to persuade our children to dine on empty calories and junk food.

         Parallel to this development of abundant cheap food came a rising mistrust of the scientific dimension to food. We had the war in Vietnam, the growth of protest, the hippy movement and the small is beautiful concept. The Green movement arrived and the mistrust of agri-food science grew and we now had a widespread fear of the modern food supply – additives, pesticides, and packaging. Organic farming blossomed. The regulatory system reassured the consumers time and time again about the robust measures in place to keep the food supply completely safe, and then Bovine Spongiform Encephalopathy (BSE) or ‘Mad Cow Disease’ hit the fan and all confidence in these assurances went out of the window. The biotechnology industry waded in with genetically modified food and the environmental lobby took up the cudgels in our defence. There was a proliferation of non-governmental organisations devoted to the defence of food and their concerns were excellent media copy. Suddenly we had farmers’ markets, ethical trading in food commodities, worries about food miles and increasing legislation to limit the downward spiral of the nutritional quality of our diets, especially our children’s diets.

         These are all the genuine concerns of today’s consumers. This book sets out to put a scientific dimension to those concerns. It looks at the areas which concern the consumer as well as areas that should concern the consumer but which don’t. It doesn’t look at science in isolation but also links the science to the politics of the controversy.

         
            157
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            CHAPTER TWO

            Sugar and Spice and All Things Nasty

         

         The supermarket, the farmers’ market, the ethical or ethnic food shops represent the final court in the human food chain. It is here that the ultimate commercial decision is made with all the attendant media and related hype on food and health, finally culminating in real choices. Some come with lists seeking ingredients for a special social event. Most follow a weekly routine. For some, bargains matter; for others what’s on the label matters; for others, convenience matters. All have a mission and it is the sum of their missions that shapes the modern human food chain. In this chapter we explore some of the things about the foods on supermarket shelves which interest or worry consumers. We will look at their concerns and interests from three angles. First we will explore the widespread concern about synthetic chemicals in food. Next we will deal with the ultimate expression of concern on such chemicals with a look at the move to organic food. Finally, we will probe the remarkable changes in the modern food supply in the last decade or so which has seen the emergence of new functional ingredients in foods bearing all manner of claims, all clamouring for that elusive euro.

         We begin with a look at those aspects of the present food supply that frequently capture the headlines – headlines that tell a story of a food chain that is rife with dangerous synthetic chemicals which cause all manner of illness. This is not a view that holds up to scientific scrutiny, and in the course of this chapter I will attempt to explain why. I will argue that synthetic chemicals are subject to an extremely high level of safety testing, which ensures that whatever is added to our food is by definition safe. The same headlines, which pour scorn on synthetic chemicals, also claim that natural ingredients are universally safe and wholesome. I will now argue that this cannot always be assumed.

         Plants cannot run from predators for protection or waggle their feathers like birds to accommodate the reproductive process. Rather, they have evolved some natural chemicals to repel predator insects in some cases or to attract the 6birds and bees in order to stimulate pollination in other cases. Plants drop seeds on to the earth to get buried under autumnal detritus only to emerge again in spring. Such seeds need sensors to recognise that springtime temperatures have arrived, to be satisfied that there is adequate water in the soil to sustain the imminent germination process and they must know which way is up and outwards to the liberating photosynthesis of the sun. And finally, plants cannot use a toilet, which means that when a metabolic process is done and dusted, plants cannot simply get rid of the metabolic end products in urine as we do. They have to accumulate them and these also add to the plants’ repertoires of natural chemicals. All of these chemicals exist for the benefit of the plant and are what give plants their beauty, colour, fragrance, taste, texture and all the other attributes that make plant foods so palatable and so interesting gastronomically.

         Because these plant chemicals (or phytochemicals) are natural, they fall well outside the sphere of consumer concern. They are generally not the stuff of headlines. The experiment, so to speak, is over. We’ve eaten them since the dawn of humanity; we have survived and thrived so they must be safe. Think now of some of these plant chemicals: cocaine, cannabis, nicotine and hemlock. These are hardly the type of chemicals we’d like to see on our kitchen shelves. They kill. They cause permanent brain damage, addiction, depression and endless organ failure. So it cannot automatically be assumed that if Mother Nature makes something it’s automatically safe. Let’s take a look at some plant chemicals. One example is a plant chemical called lectin, a protein found in beans and other pulses, which bind sugars in plants. In humans, lectins can cause severe gastrointestinal symptoms and, for that reason, raw pulses such as beans need to be soaked for a period of time to de-activate the harmful lectin. One particular form of lectin, ricin, is found in the castor bean and was used as a lethal poison in the assassination of the Bulgarian dissident George Markov on a bridge over London’s River Thames. His assassin ‘accidentally’ collided with him, jabbing a ricin-loaded pellet into his thigh from the tip of an umbrella. Ricin is also the most favoured toxin of the Al Qaida organisation. Not exactly the outcome likely to endear regulatory authorities to your cause if you were seeking permission to add ricin to the food chain. Ricin is, of course, deactivated and loses its toxicity when the castor beans are soaked in water prior to cooking. Many other examples can be given, such as chemical compounds which induce the iodine deficiency disease, goitre, compounds in potatoes which can cause nerve disorders, compounds in celery which can damage the skin, making it sensitive to sunlight, or compounds in certain types (fava) of beans which cause a lethal form of anaemia in genetically sensitive people. Indeed, so 7fearful of this fava bean poisoning was the father of modern geometry, the Greek mathematician Pythagoras, that when some of his adherents were fleeing from his enemy, they chose not the direct route of escape across a field of fava beans but the longer route around the field. The hypotenuse would have been the wiser option. They met their end. All in all, nature abounds with chemicals which, while beautifully natural, are nevertheless risk-laden. But just how do natural plant compounds stack up to synthetic chemicals in the standard methods used to test the safety of synthetic compounds?

         Professor Bruce Ames from the University of California, who is a world-renowned toxicologist, has spent many years quantifying the extent of the nastiness of natural compounds. He points out that, in contrast to synthetic chemicals, very few natural plant chemicals, which are designed to protect the plant from pest attack, have undergone toxicological studies in rodent (rats and mice) models. Ames, working with his colleague Lois Gold, Director of the University of California’s Carcinogenic Potency Project, noted that, of the 63 natural chemicals which act as plant pesticides, 35 (56%) were found to induce cancers in rats. Taking all of the 590 compounds (139 natural and 451 synthetic) that were tested for cancer-inducing properties in rats and mice, 57% of the naturally occurring chemicals and 60% of the synthetic chemicals were positive in developing cancer in rats and mice.1 So, about two thirds of all chemicals tested under extreme conditions are capable of inducing a cancer in these animal models and it really doesn’t matter whether the chemical is natural or synthetic. All of these natural plant compounds are on sale in your local supermarket even among the organic produce. Should that worry us? Well, we’ve survived an awfully long time enjoying them and so we should not be worried. We are not rodents and we could never eat the very large doses of the highly purified natural compounds used in such studies. By the same token, neither could we eat the very large amount of synthetic chemicals used in rat and mouse studies. The bottom line is that all chemicals which are synthetic are subject to intensive testing. Natural plant chemicals are not. If they were, many would not pass the rigorous stand - ards set for their synthetic counterparts.

         Let’s turn now to the man-made chemicals, which are intentionally added into the food chain, beginning with pesticides. Pesticides are often thought of as ‘contaminants’, but according to the definition of contaminants they do not fall into that category. The European Food Safety Authority defines contaminants as ‘substances that have not been intentionally added to foods’. Pesticides are intentionally used in the human food chain and as such are heavily regulated to maintain strictest safety standards. Pesticides (plant protection products) is a 8term used not simply to cover chemicals intended to kill pests (slugs, weevils, locusts), but also, at least in the popular meaning of the word, to cover herbicides, chemicals intended to kill weeds. Both enhance crop growth and both enhance crop yield. To most people, pesticides are to be used on the farm and should never enter the food supply. That is not at all the case. Under what is termed ‘Good Agricultural Practice’, residues of pesticides may be found in foods and that is taken into account when a pesticide goes through the regulatory process. In other words, if the pesticide is used as intended on the farm, in most cases the pesticide activity will be lost shortly after application and will not be chemically detectable when sold to the consumer. However, the system anticipates that this cannot always work perfectly and that pesticides will sometimes be found on foods for sale to humans. The levels recorded in the surveillance systems of most countries are almost universally below a legally established upper level and the vast majority of tests fail to detect the presence of any trace of pesticide. Some occasional occurrence is foreseen within the regulatory process and that is built in to the safety assessment. Moreover, as we have seen, the non-regulated natural plant pesticides are every bit as hazardous as synthetic pesticides. Or, to turn it around, synthetic pesticides are every bit as safe as their natural compounds.

         A second example of the introduction of man-made chemicals to the food chain is that of additives. These are manufactured specifically with the intention of putting them into foods to achieve some desired effect. Food additives are also subject to major toxicological analysis and expert opinions can be and are reviewed when new data comes along. In the EU, because of the multilingual nature of that region, food additives were assigned e-numbers for any customer who wanted to avoid a particular food additive and was not multi lingual: e100–e199 (Colours); e200–e299 (Preservatives); e300–e399 (Antioxidants, acidity regulators); e400–e499 (Thickeners, stabilisers, emulsifiers); e500–e599 (Anticaking agents); e600–e699 (Flavour enhancers); e900–e999 (Miscellaneous)

         It made sense to organise them in this numbering system so that e100–e199 are all colours. Again it made sense within colours to organise them into yellow colours (e100–e109) and so on. E numbers have become very feared and largely misunderstood by the media and the consumer, and many large retailers have led the battle to have them removed from foods or to have synthetic E numbers replaced with ‘natural’ ones. Food additives are as old as cooking. When baking powder containing tartaric acid (e472d) and bicarbonate of soda (e500) are mixed with sour milk containing lactic acid (e472b), carbon dioxide is released and dough rises to form bread. When we mix sugar, butter, flour and 9water to make cakes, we add egg yolks containing lecithin (e322) to make the oil–water emulsion stable. In effect, many of the basic ingredients used in traditional food preparation were included because of the functionality of just one of their constituents. The remainder played no special role or function. The chemical industry naturally saw a niche and began to market these functional chemicals in their pure form such as pure lactic acid or pure lecithin. Thus some chemicals, which represented traditional culinary practices, were replaced by newer synthetic chemicals that did the same job, better and cheaper. This was the genesis of the food additive industry.

         The area that has attracted most attention in relation to food additives is that of psychological and behavioural effects in children. A group of researchers at Southampton University reported in the Lancet that the consumption of either of two cocktail food additives (six per cocktail), daily for seven consecutive days, caused an increase in hyperactivity in young children.2 The study had profound policy consequences. The EU introduced a legal requirement that if a food could contain any one of the six food colours used in either cocktail, the label should warn the purchaser of possible effects on behaviour and attention in children. In itself this is bizarre. The study showed that a cocktail of six additives simultaneously consumed daily for six weeks caused the adverse effect. There is simply no evidence that any one colour could do the damage. But, as we shall see, the EU institutions do not always base policy on science. The study itself can be criticised since our group at University College Dublin has published a peer-reviewed paper showing that the doses used in the Southampton study were simply sky high and 100% beyond what might be achieved by any child allowing for all possible worst-case scenarios.3 The EU Parliament is reassuring consumers that they are protecting them from food-borne hazards based on sound scientific evidence. They are not. Quite simply the hazards don’t exist any more than the bogeyman does. In effect they are misleading the consumer and doing so in the pursuit of their a priori anti-science view of the food chain.

         In concluding this first section of this chapter on the food chain, it is fair to say that, irrespective of what scientists such as myself might say about the safety of man-made compounds in the food supply, many consumers remain deeply suspicious of them. Hopefully, some who read this chapter will rethink their views. Some will not be for turning and will seek their redress in the court of final choice – the supermarket – and shun certain additives. Others will seek a radical alternative – the organic food movement.10

         In the last decade or more, sales of organic food have grown by 20% per annum in the US.4 It is the same all over the developed world, although with the global economic downturn the premium prices of organic produce will probably lead to a slowdown of that growth. There are three major drivers of this market: a belief by consumers that they will avoid exposure to pesticides and artificial fertilisers, a belief that the food will taste better and a belief that organic food is nutritionally superior to conventional foods. Let us take these in turn, and I will draw on a Scientific Status Summary commissioned by the Institute of Food Technologists.5 Four studies were available which compared the levels of pesticides in conventional and organic food. Averaging the four, pesticides could be detected in 58% of conventionally farmed foods, while the figure was 17% for organically farmed foods. In almost all cases, the level detected was well below the maximum permitted level and indeed well below what would be detected in those few conventional crops showing a positive presence of a given pesticide. It may surprise people that out of every six organic carrots you buy, one (17%) will have pesticide residues. The largest of the four surveys (USDA pesticide data program) estimated that half the pesticides in organic foods were due to the long-banned persistent pesticides such as DDT and others of that chemical family (organochlorines) and that the other half were due to ‘drift’ from a conventional farm to an organic farm. Scientists in the regulatory arena must apparently never even think that an organic farmer might break the rules. We make an assumption that all other farmers are capable of shifting to the wrong side of the regulatory divide from time to time. But it is apparently an anathema even to think that an organic farmer would do so. Hence the conclusion that, in 100% of cases, pesticides found on organic produce are never the fault of the farmer. However, leaving that issue aside, the consumer is absolutely right: there is less exposure to pesticides through the use of organic foods. Organic farmers do use pesticides, but they are natural components of plants or bacteria and, in general, organic farmers rely on preventative crop husbandry to reduce the need for pesticides.

         Turning now to taste and flavour, I will draw on one well-controlled study from the University of Kansas.6 Prior to this study, four studies failed to find a difference and one study did find a difference in the taste of organic and conventional foods. There were many weaknesses in these studies, one being the size of the consumer taste panels. Another was the difficulty in controlling for soil types, microclimate, cultivars, the harvest methods and how the crops were handled post-harvest. To overcome this, the Kansas researchers took the same varieties of tomatoes, onions, cucumbers, lettuce, spinach, rocket and 11mustard greens. They constructed several tunnels with plastic walls and grew the same plants using two methods, conventional chemical fertiliser and organic compost, both supplying comparable levels of the essential plant nutrient nitrogen. The micro and macroclimates were identical, as were the harvesting and post-harvesting processes, and the sample sizes were adequate to truly test the difference between the two methods of cultivation. The crops were prepared identically and the participants were asked to rate the foods for ‘Overall liking’, ‘Flavour intensity’, ‘Bitterness’ and ‘Other attributes’. The scoring system was standardised. Absolutely no statistically significant differences were noted between the two cultivation systems. Irrespective of the passionate opinion of the organic food lobby, carrots taste like carrots, whether they originate from the organic or conventional systems of agriculture.

         This leads me to nutrition, my own specialty in food and health. It is commonly believed that organic foods have a higher nutritional value than conventional foods, a belief again fostered by the organic food industry. Researchers at the University of Copenhagen conducted one very important study into the effects of organic farming on the mineral content of foods.7 They compared three cultivation systems for their effect on a wide range of minerals from the major ones such as calcium, iron and zinc to the minor ones such as molybdenum, cadmium and cobalt. The study was carried out in two successive years. The first system of cultivation was organic fertiliser (manure) and permitted organic pesticides. The second was again organic manure but with conventional pesticides. The third was artificial fertilisers and conventional pesticides. There was no difference between any of the cultivations systems whatsoever in the levels of major or minor minerals. However, the year of growth significantly altered mineral composition, which highlights the powerful effect of micro climate on the nutritional composition of plants, a microclimate which is as variable for conventional as for organic farming. What makes this paper from Denmark highly significant is that the International Centre for Research in Organic Food Systems funded it. More recently, the UK Food Standards Agency commissioned a systematic review of all the literature relating to the nutritional quality of organic food. The review concluded: ‘On the basis of a systematic review of studies of satisfactory quality, there is no evidence of a difference in nutrient quality between organic and conventionally produced foodstuffs.’8 And finally, returning to the Copenhagen group, they examined the impact of eating organically or conventionally grown carrots on the blood levels of the provitamin carotene in healthy human volunteers.9 There was no difference in the levels of carotene in the carrots produced by either farming system. In both 12cases feeding the carrots increased blood levels of carotene but to the same level. The authors concluded thus: ‘The expected higher content of presumed health-promoting carotenoids in organic food products was not documented in this study’. Yet again, the widely held belief that organic food is more nutritious than conventional food does not stand up to scrutiny. Neither does the belief that organic food is inherently good for the environment.

         The organic farming lobby argues very strongly that their farming system is more environmentally friendly than conventional agriculture. According to a very detailed report of the UK Department for Environment, Food and Rural Affairs, this is not so.10 For example, organic milk requires 80% more land to produce per unit volume than conventional farming. Some six times more land is needed to produce a tonne of organic vine tomatoes than for conventional tomatoes. An organic chicken requires 25% more energy to rear and grow than a conventionally farmed chicken and, moreover, the former generates 46% more of the key greenhouse gas, carbon dioxide, than the latter. My personal take on all these data is not that one farming system is ‘better by far’ than another for environmental impact. There are winners and losers on both sides. The key take-home message is this: the oft-stated superiority of organic versus conventional farming in terms of environmental impact quickly crumbles when carefully examined. Quite simply, it is propaganda.

         The third area of the human food chain we turn to is that of nutrition. The concept of healthy eating is now everywhere and just about every food is presented or marketed in a way to help promote overall healthy eating. Health claims for foods abound across the supermarket. So let’s take a look at the evolution of the healthy food industry. In the 1970s, two food categories dominated the use of health claims to sell their products. The margarine industry, dominated by Unilever, changed their product formulation to embrace the concept that saturated fats were bad for your cholesterol and that, in contrast, polyunsaturated fats helped lower blood cholesterol. These new branded margarines, rich in polyunsaturates, may have had a good story to tell but they had two negative forces working against them. The first was the politically powerful dairy industry that challenged them scientifically at every turn. The second was the widespread view that butter was the ‘real thing’ and that margarine was a ‘poor man’s version’ of it. In the end the new branded margarines won out and began to occupy significant shelf space in supermarkets. The other food sector to play a major role in claiming health attributes for foods was the breakfast cereal industry dominated by the Kellogg Company. Breakfast cereals first emerged in the nineteenth century with a strong religious provenance. The 13design of breakfast cereals had enhanced nutritional well-being in mind but also enhanced moral well-being. To ensure optimal nutritional capacity, breakfast cereals were first fortified with iron so that the need to eat meat, seen by the breakfast cereal advocates as a route to lower moral achievement, was effectively eliminated. As the vitamins began to be discovered in the first half of the last century and their recommended daily amounts established, the breakfast cereal industry, in keeping with their respect for the nutritional value of their products, began fortifying cereals with vitamins. In the background, mandatory fortification of foods had started to appear. Margarine had to be fortified with vitamin A and vitamin D to the level found in its rival, butter, so as not to disadvantage margarine eaters. White flour was fortified with iron, sometimes calcium and certain vitamins to give it an equal nutritional footing to wholemeal flour. But mandatory fortification was below the radar so to speak and rarely mentioned. However, increasingly, foods began to be marketed for their nutritional properties, beginning with the margarine and cereal industry but slowly moving into other spheres. This advent of marketing of foods based on their nutritional properties had two sides to it. Firstly, industry had to invest in technology to develop nutritionally enhanced foods and, secondly, the consumer had to want them. As the years rolled by, more and more consumers did want them. With rising wealth and purchasing power came a more discerning consumer whose appetite for information on nutrition and health grew, fuelled by a mass media happy to report the latest finding in food and health. The concept of ‘functional foods’ emerged. These are foods that go beyond adequate nutritional effects and which impart some benefit to the consumer. It might be a margarine with a natural plant compound that lowers blood cholesterol or it might be a yoghurt with some highly beneficial bacteria.

         The concept of functional foods took the food industry by storm. Conferences, symposia and workshops dedicated to the discussion of functional foods began to abound and soon food product after food product was introduced into the market with varying claims about their health enhancing properties. Science was often moved sideways to make room for the marketing gurus who pushed the process to its limit. If one company added an ingredient to their brand with a claim, competitors followed. It was a nutritional Klondike. And then the dam burst. The EU was the first to move into the regulatory environment, introducing legislation to examine the scientific evidence of food-based health claims. Three levels of claims are envisaged. One is a content claim: ‘Rich in natural antioxidants’. A second is a functional claim: ‘Rich in natural antioxidants which help prevent blood clots’. The third is a risk factor 14reduction claim: ‘Helps reduce blood cholesterol (which will help reduce the risk of heart disease)’. The progression of claims could follow any nutrient: ‘Rich in calcium’, ‘Helps maintain healthy bones’ and ‘reduces the risk of osteoporosis’. And understandably, as we progress from claims of content, function and disease prevention, the whole picture gets murkier and murkier and the cost of establishing the evidence to support the claim gets bigger and bigger. But unless significant and robust evidence is provided, the European Food Safety Authority will reject the claim. This will fundamentally change the way food is promoted in the EU on nutrition and health grounds. On the one hand it will obliterate the many nonsense claims which were in existence. On the other hand, it will push up the cost of bringing a health claim for a food product to the authorities which may alter the innovation landscape, shifting it definitely towards the very large food corporations that can afford such very expensive studies.

         The facts remain that we have access today to as wide a variety of food as is imaginable which is regulated to levels never seen before and with those regulations policed at an unprecedented level. Shoppers have a fantastic choice: you can go vegan, vegetarian, follow this diet or that diet or adopt the latest advice from whatever book or magazine article takes your fancy. Moreover, we live in an era when food is studied to a remarkable level, to work out the optimal choice of foods and the optimal balance of nutrients to promote optimal health. However, as we will see towards the end of this book, this cosy food chain we enjoy today is simply not sustainable. The globe is facing major challenges of exploding population numbers, rising oil, biofuel and food prices, global warming, major weather changes and an imperilled water supply that all threaten the food chain. And again as we will see when looking at the bigger picture, the battle against hunger in this utterly altered planet will need many tools in the toolbox. One of those will be genetically modified food, which we will turn to in the next chapter. Nothing has the power to shape the human food chain other than this technology.
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